Anaerobic incubation of membrane filter cultures significantly enhanced detection of fecal coliforms in surface-water samples from recreational beaches. In contrast to standard aerobic incubation, anaerobic incubation suppressed overgrowth of masking, noncoliform bacteria but did not increase the frequency of fecal coliform recovery.
Membrane filtration (MF) is the method of choice for monitoring recreational-water quality, because of ease of use, applicability to large sample volumes, precision, and rapidity of results (1, 2, 5, 14) . The use of this technique for natural waters is sometimes hampered, however, by high background densities of nonfecal coliforms (NFCs; 5, 9, 13, 19) . NFCs can either inhibit or physically obscure fecal coliform (FC) colony formation by release of antagonistic substances or by competing for nutrients (8) (9) (10) 13) . Overestimation of actual recreational-water quality may result. The limiting effect of high NFC numbers on the MF procedure may be abated somewhat, either by using smaller, multiple volumes per sample (5, 7) or by using the most-probablenumber fermentation tube test (19) . The use of these procedures increases both the complexity and cost of sample analysis. Additionally, the most-probable-number procedure, considered to be less accurate than the MF method (12) , increases the analytical time from 1 to 3 days. An alternative approach for reducing NFC interference when examining natural waters might be anaerobic incubation of MF cultures (3, 11) . The use of anaerobic incubation would eliminate background growth of strict aerobes, to the advantage of facultatively anaerobic FCs, retaining the simplicity and accuracy of the current MF procedure (1) .
Although facultatively anaerobic NFCs are found in aquatic environments, the highly aerated littoral zone, usually monitored for recreational-water quality, commonly contains large populations of aerobic, standard plate count bacteria (8, 15, 18 (Fig. 1) . A model 1, three-way factorial analysis of variance (17) comparing FC and NFC numbers was used to further examine the raw data for differences between both aerobic and anaerobic incubation of MF cultures and for differences between sample sites. Potential site differences were examined to determine what, if any, contribution the sample site may have made to the overall variation in the data. A significant difference (P < 0.01) did exist between aerobic and anaerobic incubation of MF cultures, but no significant difference (P > 0.05) existed between samples from the two different sample sites. By using analysis of variance, significant differences (P < 0.01) were found between ratios of percent NFCs to percent FCs for aerobic and anaerobic incubation (Table 1) (8, 13) . Although indicative of water quality (2, 8, 10) , NFC overgrowth can interfere with coliform detection (6, 9) . Several procedures for mitigating overgrowth have been suggested. For example, inoculating brilliant green-bile broth with growth from overgrown MF plates is recommended for recovery of coliforms (10) . This procedure is, howev- er, qualitative and only confirms the presence of coliforms. Other procedures such as resampling and filtering smaller dilution volumes or most-probable-number analysis can improve enumeration (1, 5, 12) , but these techniques are time consuming, may include their own source error in the final results, and complicate the natural water-quality monitoring procedures beyond the scope of management agencies. Therefore, if the accuracy and precision of the current MF procedure for natural recreational waters is to be improved, NFC overgrowth must be limited in a manner adaptable to those agencies monitoring recreational waters.
Because FC can be obscured and inhibited by actively growing NFCs (6, 9), a procedure that reduces or inhibits growth of NFCs would be ideal. Anaerobic incubation meets these requirements and has been suggested as a technique to improve MF detection of coliforms from highly contaminated surface waters (11) . This study has demonstrated that anaerobic incubation of MF plates will reduce NFCs on membrane filters, thus increasing the accuracy of MF analyses of natural waters. Similar results have been reported when anaerobic incubation was used for MF analyses of potable waters (3) .
The simplicity and low cost of anaerobic incubation as adapted to the present MF procedure may allow agencies which monitor recreational-water quality to make expedient management decisions based on more reliable data.
